Five new yohimbine-type indole alkaloids were isolated from the leaves of Tabernaemontana corymbosa. Their structures were determined on the basis of the NMR and Circular Dichroism (CD) spectroscopy.
Plants belonging to the genus Tabernaemontana (Apocynaceae) are distributed over a wide area and has been known to produce various type of indole alkaloids. [1] [2] [3] Tabernaemontana corymbosa is a member of the Apocynaceae family growing in Malaysia, known for its use in traditional medicine. [1] In our continuing search for bioactive natural products from tropical plants, [4] [5] [6] [7] [8] we investigated the alkaloid components of the leaves extract of T. corymbosa. As a result, along with -yohimbine, [9] yohimbine, [9] -yohimbineoxindole [10] and -yohimbine--N-oxide, [11] five new monoterpene indole alkaloids (1) (2) (3) (4) (5) were isolated and their structures were elucidated based on NMR and CD spectroscopy. (Table 2 ) and 2D NMR data of 2 and 3 ( Figure 2 ) revealed that both compounds shared the same planar structure, and the same relative configuration for rings D and E. The two were assumed to be a pair of C-7 epimers, and the configurations of C-7 in both compounds were determined by analyzing their CD spectra. Compound 2 showed two negative CEs between 260 and 300 nm and a positive CE in the 220 -260 nm region, and 3, on the other hand, showed an antipodal curve. Thus, 2 was deduced to be of the 7S configuration and 3 of the 7R configuration, [12, 14] and their structures were identified as (7S)-and (7R)-3-oxo-7-hydroxy-3,7-seco--yohimbine-oxindole. Figure 2 ) revealed that 4 and 5 shared the same planar structure. Furthermore, in both compounds, the NOE correlations of H-16/H18a and H-20, H-18a/H-20, and H-17/H-19b indicated that ring E took the chair conformation, H-16 and H-20 as oriented, and H-17 as -oriented. Thus, the only possible difference between 4 and 5 is on the configuration of C-15.
The configuration of C-15 can be deduced from coupling constant value of H-20/H-21a and H-21b (Table 3) , and the NOE correlations between the protons at C-19 and C-21 (Figure 4 ). In 4, the big coupling constant value of H-20/H-21b (12.4 Hz) and the NOE correlation of H-19b/H-21b suggested the trans-diaxial relationship of H-20/H-21b, which is only possible if the hydroxylgroup at C-15 is -oriented. On the other hand, the hydroxyl-group at C-15 of 5 was deduced to be -oriented based on the small coupling constant value of H-20/H-21a and H-21b. 
Experimental
General experimental procedures: Optical rotations were measured on a JASCO DIP-1000 polarimeter, UV spectra on a Shimadzu UVmini-1240 spectrophotometer, and IR spectra on a JASCO FT/IR-4100 spectrophotometer. High-resolution ESI MS were obtained on a LTQ Orbitrap XL (Thermo Scientific). 1 H and 2D NMR spectra were measured on a 700 MHz spectrometer at 300K, and 13 C NMR spectra on a 175 MHz spectrometer. Residual solvent chemical shifts were used as internal standard, δ H 3.31 and δ C 49.0. Standard pulse sequences were used for the 2D NMR experiments. HPLC was performed on a C18 MG-II ( 10 mm l.D x 250 mm).
Material:
The leaves of were collected in Kuala Rompin, Pahang in July 2012. Identification was made by Mr. Sani Miran. Voucher specimens (SM2281) were deposited at Herbarium of the Universiti Kebangsaan Malaysia, Malaysia.
Extraction and isolation:
The dried leaves (200 g) of Tabernaemontana corymbosa were ground and extracted exhaustively with MeOH to give 10 g of MeOH crude extract. The MeOH crude extract (5 g) were further extracted with EtOAc/3% tartaric acid (pH 2), CHCl 3 /saturated Na 2 CO 3 (pH 10) to yield EtOAc crude extract and alkaloid crude extract (370 mg) respectively. The alkaloid fraction was subjected to an amino silica gel column chromatography (CHCl 3 
